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Description
TECHNICAL FIELD

[0001] The present disclosure relates to the field of
power tool control technology and, in particular, to a pow-
er tool and a control method thereof.

BACKGROUND

[0002] Power tools such as snow throwers are used in
a particular season. A snow thrower is typically provided
with a corresponding hardware facility such as a low-
temperature capacitor according to the environmental
characteristic of a low temperature in winter, so as to
work normally. However, most power tools are used in
more than one season. For example, a lawn mower may
be used in all seasons. Generally, such power tools are
not provided with an adaptive configuration for a partic-
ular season in which they work, such as a cold winter.
As aresult, such power tools may have unstable working
performance under special environmental conditions.
For example, the lawn mower is generally provided with
a normal-temperature capacitor whose capacity signifi-
cantly decays when an ambient temperature is very low,
seriously affecting a filtering effect of the capacitor and
the normal working of the power tool ata low temperature.

SUMMARY

[0003] Tosolve deficienciesin therelated art, an object
of the present disclosure is to provide a power tool which
can be free from an effect of a low temperature.

[0004] To achieve the preceding object, the present
disclosure provides technical solutions described below.
[0005] A power tool includes a power interface, a mo-
tor, a driver circuit, a capacitor, a capacitor switch, a tem-
perature detection unit, and a controller. The power in-
terface is configured to be connected to a power supply.
The motor is configured to power the power tool. The
driver circuit has multiple switching elements for switch-
ing an energized state of the motor. The capacitoris con-
figured to filter out current spikes in the power supply.
The capacitor switch is connected to the capacitor and
configured to control a working state of the capacitor.
The temperature detection unit is configured to detect a
temperature of a related object, where the related object
includes a working environment in which the power tool
is located and/or the capacitor and/or the motor. The con-
troller is electrically connected to at least the capacitor
switch and configured to control an on or off state of the
capacitor switch. The controller is configured to: acquire
the temperature of the related object; in response to the
temperature being lower than a temperature threshold,
control the capacitor switch to be in a first on or off state
such that the capacitor works in a first working state; and
in response to the temperature being higher than the tem-
perature threshold, control the capacitor switch to be in
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a second on or off state such that the capacitor works in
a second working state.

[0006] Inoneexample,the capacitorinthe firstworking
state has a lowest effective use temperature lower than
alowest effective use temperature of the capacitor in the
second working state.

[0007] In one example, the capacitor includes a first
capacitor and a second capacitor. The capacitor switch
includes a first switch. The first switch is connected to
the first capacitor and configured to control an on or off
state of the first capacitor.

[0008] In one example, the second capacitor is in a
working state. The controlleris configured to, in response
to the temperature being lower than the temperature
threshold, control the first switch to be turned on such
that the first capacitor is in the working state.

[0009] In one example, the capacitor switch further in-
cludes a second switch. The second switch is connected
to the second capacitor and configured to control an on
or off state of the second capacitor. The controller is con-
figured to: in response to the temperature being lower
than the temperature threshold, control the first switch to
be turned on such that the first capacitor is in the working
state and the second switch to be turned off such that
the second capacitor is in a non-working state; and in
response to the temperature being higher than the tem-
perature threshold, control the first switch to be turned
off such that the first capacitor is in the non-working state
and control the second switch to be turned on such that
the second capacitor is in the working state.

[0010] Inone example, the first capacitor has a lowest
effective use temperature lower than a lowest effective
use temperature of the second capacitor.

[0011] Inoneexample, the capacitoris afirst capacitor.
[0012] In one example, the capacitor switch includes
a third switch and a fourth switch. The third switch is
connected between the power supply and the capacitor
and configured to control a charging state of the capac-
itor. The fourth switch is connected in parallel to the ca-
pacitor and configured to control a discharging state of
the capacitor.

[0013] In one example, the controller is configured to,
in response to the temperature being lower than the tem-
perature threshold, control the third switch and the fourth
switch to be in complementary on or off states at a certain
frequency, where the complementary on or off states re-
fer to that the fourth switch is turned off while the third
switch is turned on and that the fourth switch is turned
on while the third switch is turned off.

[0014] In one example, the controller is configured to,
inresponse to the temperature being higher than the tem-
perature threshold, control the third switch to be turned
on and the fourth switch to be turned off.

[0015] In one example, the temperature threshold is a
specific temperature value.

[0016] In one example, the temperature threshold is a
temperature threshold range including a lowest temper-
ature and a highest temperature.
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[0017] In one example, the controller is configured to:
in response to the temperature being lower than the low-
est temperature, control the capacitor switch to be in the
first on or off state such that the capacitor works in the
first working state; and in response to the temperature
being higher than the highest temperature, control the
capacitor switch to be in the second on or off state such
that the capacitor works in the second working state.
[0018] In one example, the first capacitor works within
a temperature range of-55°C to 85°C.

[0019] In one example, the second capacitor works
within a temperature range of -40°C to 105°C.

[0020] A power tool includes a power interface, a mo-
tor, a driver circuit, at least one capacitor, at least one
capacitor switch, atemperature detection unit, and a con-
troller. The power interface is configured to be connected
to a power supply. The motor is configured to power the
power tool. The driver circuit has multiple switching ele-
ments for switching an energized state of the motor. The
at least one capacitor is configured to filter out current
spikes in the power supply. The at least one capacitor
switch is connected to the capacitor and configured to
control a working state of the at least one capacitor. The
temperature detection unit is configured to detect a tem-
perature of a related object, where the related object in-
cludes a working environment in which the power tool is
located and/orthe atleast one capacitor and/or the motor.
The controller is electrically connected to at least the at
least one capacitor switch and configured to control an
on or off state of the at least one capacitor switch. The
controller is configured to: acquire the temperature of the
related object; in response to the temperature being low-
er than a temperature threshold, control the at least one
capacitor switch to be in a first on or off state such that
the at least one capacitor works in a first working state;
and in response to the temperature being higher than the
temperature threshold, control the at least one capacitor
switch to be in a second on or off state such that the at
least one capacitor works in a second working state.
[0021] A power tool includes a power interface, a mo-
tor, a driver circuit, a capacitor, a capacitor switch, a tem-
perature detection unit, and a controller. The power in-
terface is configured to be connected to a power supply.
The motor is configured to power the power tool. The
driver circuit has multiple switching elements for switch-
ing an energized state of the motor. The capacitoris con-
figured to filter out current spikes in the power supply.
The capacitor switch is connected to the capacitor and
configured to control a working state of the capacitor.
The temperature detection unit is configured to detect a
temperature of a related object, where the related object
includes a working environment in which the power tool
is located and/or the capacitor and/or the motor. The con-
troller is electrically connected to at least the capacitor
switch and configured to control an on or off state of the
capacitor switch. The capacitor switch includes a third
switch and a fourth switch. The third switch is connected
between the power supply and the capacitor and config-
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ured to control a charging state of the capacitor. The
fourth switch is connected in parallel to the capacitor and
configured to control a discharging state of the capacitor.
The controller is configured to: acquire the temperature
of the related object; and in response to the temperature
being lower than a temperature threshold, control the
third switch and the fourth switch to be in complementary
on or off states at a certain frequency, where the com-
plementary on or off states refer to that the fourth switch
is turned off while the third switch is turned on and that
the fourth switch is turned on while the third switch is
turned off.

[0022] In one example, the controller is configured to,
inresponse to the temperature being higher than the tem-
perature threshold, control the third switch to be turned
on and the fourth switch to be turned off.

[0023] In one example, the temperature threshold is a
specific temperature value or a temperature threshold
range including a lowest temperature and a highest tem-
perature.

[0024] In one example, the controller is configured to:
in response to the temperature being lower than the low-
est temperature, control the third switch and the fourth
switch to be in the complementary on or off states at the
certain frequency, where the complementary on or off
states refer to that the fourth switch is turned off while
the third switch is turned on and that the fourth switch is
turned on while the third switch is turned off; and in re-
sponse to the temperature being higher than the highest
temperature, control the third switch to be turned on and
the fourth switch to be turned off.

[0025] The present disclosure has the following bene-
ficial effects: the working state of the capacitor is control-
led by switches according to an ambient temperature,
thereby preventing the working performance of the power
tool from being affected by the poor working performance
of the capacitor caused by a very low ambient tempera-
ture.

BRIEF DESCRIPTION OF DRAWINGS
[0026]

FIG. 1 is a structure view of a power tool according
to an embodiment of the present disclosure;

FIG. 2 is a circuit schematic of a power tool in an
embodiment;

FIG. 3 is another circuit schematic of a power tool in
an embodiment;

FIG. 4 is another circuit schematic of a power tool in
an embodiment;

FIG. 5 is another circuit schematic of a power tool in
an embodiment;
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FIG. 6 is a control flowchart of a power tool in an
embodiment; and

FIG. 7 is another control flowchart of a power tool in
an embodiment.

DETAILED DESCRIPTION

[0027] The present disclosure is described below in
detail in conjunction with drawings and embodiments. It
is to be understood that the embodiments described
hereinare intended to illustrate and not to limit the present
disclosure. Additionally, it is to be noted that for ease of
description, merely part, not all, of the structures related
to the present disclosure are illustrated in the drawings.
[0028] Itis to be noted that a capacitor control method
in the present application is applicable to multiple types
of power tools such as a self-propelled lawn mower, a
riding lawn mower, and a snow thrower. The snow throw-
erisused as an example for illustration. Referring to FIG.
1, a power tool 100 includes walking wheels 101, a main
body 102, and a handle device 103. An operation mem-
ber is disposed on the handle device 103 and configured
to control a lawn mower to walk. The handle device 103
is detachably connected to the main body 102. The walk-
ing wheels 101 include driving wheels and driven wheels.
[0029] Referring to FIG. 2 which is a circuit diagram of
the power tool, a power interface 10, a driver circuit 20,
a controller 30, a motor 40, a capacitor 50, a capacitor
switch 60, and a temperature detection unit 70 may be
included.

[0030] The power interface 10 is configured to be con-
nected to a power supply so as to supply electricity to
the power tool. In an embodiment, the power supply con-
nected to the power interface may be alternating current
mains. In an embodiment, the power supply connected
to the power interface 10 may also be a battery pack.
The battery pack may be composed of a group of battery
units. For example, the battery units may be connected
in series as a single power supply branch to form a 1P
battery pack. Of course, the battery pack may be com-
posed of two or more groups of battery units.

[0031] The driver circuit 20 is connected between the
controller 30 and the motor 40 and has multiple semicon-
ductor switching elements for switching an energized
state of the motor. The type of the motor 40 is not limited
in the present application. In an embodiment, the driver
circuit 20 is electrically connected to a stator winding of
each phase of the motor 40 so as to transfer a current of
the power supply to the stator winding to drive abrushless
motor 50 to rotate. In an embodiment, the driver circuit
20 may include multiple switching elements Q1, Q2, Q3,
Q4, Q5, and Q6. Each gate terminal of the switching el-
ements is electrically connected to the controller 30 and
configured to receive a control signal from the controller
30. Each drain or source of the switching elements is
connected to the stator winding of the motor 40. Each of
the switching elements Q1 to Q6 receives the control
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signal from the controller 30 to change a respective on
or off state, thereby changing a current applied by the
power supply to the stator winding of the motor 40. In an
embodiment, the switching elements Q1 to Q6 in the driv-
er circuit 20 may be a three-phase bridge driver circuit
which includes six controllable semiconductor power de-
vices (for example, field-effect transistors (FETSs), bipolar
junction transistors (BJTs), insulated-gate bipolar tran-
sistors (IGBTSs), or the like) or any other type of solid state
switch, for example, an IGBT, a BJT, or the like.

[0032] To rotate the motor 40, the driver circuit 20 has
multiple driving states. In one driving state, the stator
winding of the motor 40 generates one magnetic field.
The controller 30 outputs a corresponding control signal
to the switching element in the driver circuit 20 according
to a rotor position or a counter-electromotive force of the
motor such that the driver circuit 20 switches a driving
state. Therefore, the stator winding generates a changing
magnetic field to drive a rotor to rotate, implementing the
rotation or commutation of the motor 40. It is to be noted
that any other circuit and control manner which can drive
the motor 40 to rotate or commutate may be used in the
present disclosure. A circuit structure of the driver circuit
20 and the control of the driver circuit 20 by the controller
30 are not limited in the present disclosure.

[0033] The capacitor 50 can filter out current spikes in
the power supply to avoid an impact on the motor and
prevent the working performance of the tool from being
affected. In the present application, the capacitor 50 may
be an electrolytic capacitor or an ordinary capacitor.
Since a low-temperature capacitor has a small decay in
capacity at a very low temperature, the low-temperature
capacitor can work normally at a low temperature. How-
ever, a normal-temperature capacitor has a large decay
in capacity at a very low temperature, thereby affecting
the performance of a control system. In general, only a
specific power tool used in winter (such as a snow throw-
er) uses the low-temperature capacitor, and a general
power tool used in all seasons uses only the normal-
temperature capacitor. Therefore, for a power tool (such
as the lawn mower) used at a normal temperature and
sometimes used at a low temperature, the performance
of the control system may be affected because a capac-
itor in a control circuit has a rapid decay in capacity at a
low temperature. For example, the motor cannot be start-
ed or cannot work normally after being started.

[0034] The capacitor switch 60 is connected to a con-
nection capacitor 50 and configured to control a working
state of the capacitor. Optionally, the capacitor switch 60
may be a controllable semiconductor power device such
as a FET, a BJT, or an IGBT or any other type of solid
state switch such as the IGBT or the BJT.

[0035] The temperature detection unit 70 is configured
to detect a temperature of a related object and transmit
the temperature to the controller 30 so that the controller
30 can control an on or off state of the capacitor switch
60 accordingly. Inan embodiment, the related object may
be the capacitor, the motor, or a working environment in
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which the tool is currently located. That is, the tempera-
ture detection unit may detect a temperature of the ca-
pacitor, a temperature of the motor, or a temperature of
the working environment of the tool or may simultane-
ously detect the temperatures of one or more of the ca-
pacitor, the motor, or the working environment of the tool.
In the present application, the temperature detection unit
70 may be a patch sensor such as a chip resistor which
is attached to the capacitor and configured to detect the
temperature or may be any other component capable of
detecting the temperature.

[0036] In the present application, the temperature de-
tection unit 70 is disposed so that the working state of
the capacitor 50 is controlled in conjunction with the ca-
pacitor switch 60, which can prevent the working per-
formance of the capacitor from being affected at the low
temperature. In a specific implementation, the controller
30 may acquire the temperature of the capacitor detected
by the temperature detection unit 60. When the temper-
atureislower than a temperature threshold, the controller
30 controls the capacitor switch to be in a first on or off
state such that the capacitor works in a first working state.
When the preceding temperature is higher than the tem-
perature threshold, the controller 30 controls the capac-
itor switch to be in a second on or off state such that the
capacitor works in a second working state. For example,
the preceding temperature threshold may be a specific
temperature value such as -30°C or may be a tempera-
ture range such as a range between -25°C and -35°C. If
the temperature threshold is the temperature range, the
controller 30 may control the capacitor switch 60 to be in
the first on or off state when the detected temperature is
lower than a minimum value in the temperature range
and control the capacitor switch 60 to be in the second
on or off state when the temperature is higher than a
maximum value in the temperature range. It is to be un-
derstood that the magnitude or range of the preceding
temperature threshold may be defined according to ac-
tual requirements. It is to be noted that the first working
state of the capacitor 50 is a working state at the low
temperature, and the second working state of the capac-
itor 50 is a working state at the normal temperature. No
absolute boundary exists for defining the preceding nor-
mal and low temperatures. For example, the normal tem-
perature may be from -40°C to 105°C, and the low tem-
perature may be from -55°C to 85°C. That is, the lowest
temperature of the normal temperature is higher than the
lowest temperature of the low temperature, and the high-
esttemperature of the normal temperature is higher than
the highest temperature of the low temperature. The nor-
mal temperature and the low temperature herein are de-
fined according to an ambient temperature that can be
received by the capacitor that works normally and are
not defined in a normal sense. It is to be noted that a
lowest effective use temperature of the capacitor 50 in
the first working state is lower than a lowest effective use
temperature of the capacitor 50 in the second working
state.
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[0037] Inan embodiment, the capacitor switch is con-
trolled such that the capacitor has different working states
to adapt to a change from a high temperature to the low
temperature. Thus, the power tool is provided which is
free from an effect of the ambient temperature and has
stable working performance.

[0038] In an embodiment, as shown in FIG. 3, the ca-
pacitor 50 includes a first capacitor 501 and a second
capacitor 502. The first capacitor 501 is connected to a
first switch 601, and the second capacitor 502 is con-
nected to a second switch 602. That is, working states
of the two capacitors are controlled by two switches, re-
spectively. In this embodiment, when the detected tem-
perature is lower than the temperature threshold, the con-
troller 30 controls the first switch 601 to be turned on such
that the first capacitor 501 is in a working state and con-
trols the second switch 602 to be turned off such that the
second capacitor 502 is in a non-working state. When
the temperature is higher than the temperature threshold,
the first switch 601 is turned off such that the first capac-
itor 501 is in the non-working state and the second switch
602 is turned on such that the second capacitor 502 is
in the working state. Itis to be noted that the first capacitor
501 is the low-temperature capacitor, can work at the low
temperature, and will not have a large decay in capacity
even if the ambient temperature is very low so that the
working performance of the tool is not affected; the sec-
ond capacitor 502 is the normal-temperature capacitor,
can work normally at the normal temperature, and will be
affected by the low temperature to greatly decay in ca-
pacity so that the performance of the tool is affected. It
is to be understood that in a circuit shown in FIG. 3, the
temperature detection unit 70 can simultaneously detect
the temperature of the first capacitor 501 and the tem-
perature of the second capacitor 502, and the controller
30 controls the working state of the first capacitor 501
according to the temperature of the first capacitor 501
and controls the working state of the second capacitor
502 according to the temperature of the second capacitor
502; alternatively, the controller 30 may control the work-
ing states of the two capacitors separately by integrating
the temperatures of the two capacitors. Alternatively, two
temperature acquisition modules (not shown) may be
used to collect the temperatures of the two capacitors
respectively and transmit the temperatures to the con-
troller.

[0039] In this embodiment, the low-temperature ca-
pacitor and a high-temperature capacitor and corre-
sponding control switches are respectively disposed, and
a capacitor to be switched to is selected according to the
temperature of the capacitor so that the tool adaptively
adjusts the capacitors in a simple and direct control man-
ner when working at different temperatures, ensuring the
stable working performance of the tool.

[0040] In an embodiment, a control circuit shown in
FIG. 4 is different from the control circuit shown in FIG.
3 in that the second switch 602 does not exist. That is,
the second capacitor 502 is always in the working state
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no matter what the current temperature is. In a specific
implementation, when the detected temperature is lower
than the temperature threshold, the controller 30 controls
the first switch 601 to be turned on such that the first
capacitor 501 is in the working state. In this embodiment,
the second capacitor 502, which is the normal-tempera-
ture capacitor, is configured to be in the working state;
and merely the working state of the low-temperature ca-
pacitor, the first capacitor 501, is controlled. On the basis
that the original circuit is changed as little as possible,
the capacitor to be switched to can be selected according
to the temperature of the capacitor by simply adding the
second capacitor and the control switch so that the tool
adaptively adjusts the capacitors when working at differ-
ent temperatures, ensuring the stable working perform-
ance of the tool.

[0041] Inanembodimentofthe present application, no
additional capacitor is required, and the capacitor can be
controlled by the control circuit shown in FIG. 5 to adapt
to a change between different temperatures so that the
power tool adapts to a change of the ambient tempera-
ture. Specifically, the capacitor switch 60 includes a third
switch 603 and a fourth switch 604; the third switch 603
is connected between the power supply and the capacitor
50 and configured to control a charging state of the ca-
pacitor; and the fourth switch 604 is connected in parallel
to the capacitor 50 and is configured to control a dis-
charging state of the capacitor 50. In a specific imple-
mentation, when the detected temperature is lower than
the temperature threshold, the controller 30 may control
the third switch 603 and the fourth switch 604 to be in
complementary on or off states at a certain frequency.
The so-called complementary on or off states refer to that
the fourth switch 604 is turned off while the third switch
603 is turned on and that the third switch 603 is turned
off while the fourth switch 604 is turned on. In the pre-
ceding manner, the capacitor can be charged and dis-
charged at a certain frequency, thereby gradually in-
creasing the temperature of the capacitor. Further, when
the temperature of the capacitor is higher than the tem-
perature threshold, the controller 30 controls the third
switch 603 to be turned on and the fourth switch 604 to
be turned off to make the capacitor work normally.
[0042] In this embodiment, no additional capacitor is
required and merely two control switches together with
a simple control manner can increase the temperature
of the capacitor itself, that is, an ambient temperature at
which the capacitor works, thereby fundamentally avoid-
ing a significant decrease in performance when the ca-
pacitor works at the low temperature and ensuring the
stable working performance of the power tool.

[0043] In an embodiment of the present application,
the first capacitor has a lowest effective use temperature
lower than a lowest effective use temperature of the sec-
ond capacitor. The lowest effective use temperature re-
fers to a lowest ambient temperature at which the capac-
itor works normally without a significant decay in capac-
ity. That is, the low-temperature capacitor may work at a
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lower ambient temperature and maintain a relatively
small decay in capacity. However, while maintaining a
relatively small decay in capacity, the normal-tempera-
ture capacitor works at a temperature higher than the
lowest temperature at which the low-temperature capac-
itor normally works.

[0044] A control method of a power tool is described
below in conjunction with FIG. 6. The method includes
steps described below.

[0045] In S101, a temperature of a capacitor is ac-
quired.
[0046] In this embodiment, the preceding capacitor in-

cludes a first capacitor and a second capacitor, that is,
a normal-temperature capacitor and a low-temperature
capacitor. Thefirst capacitor is connected to a first switch,
the second capacitor is connected to a second switch,
and the two switches are respectively configured to con-
trol working states of the corresponding capacitors. It is
to be understood that when a switch is turned on, a ca-
pacitor connected to the switch is in a working state, and
when the switch is turned off, the capacitor connected to
the switch is in a non-working state.

[0047] In S102, when the temperature is lower than a
temperature threshold, the first switch is controlled to be
turned on and the second switch is controlled to be turned
off.

[0048] In S103, when the temperature is higher than
the temperature threshold, the first switch is controlled
to be turned off and the second switch is controlled to be
turned on.

[0049] Another control method of a power tool is de-
scribed below in conjunction with FIG. 7. The method
includes steps described below.

[0050] In S201, a temperature of a capacitor is ac-
quired.
[0051] In this embodiment, the capacitor refers to

merely a normal-temperature capacitor. However, the
capacitor is connected to control switches. Thatis, a third
switch is connected between a power supply and the
capacitor and configured to control a charging state of
the capacitor; and a fourth switch is connected in parallel
to the capacitor and configured to control a discharging
state of the capacitor.

[0052] In S202, when the temperature is lower than a
temperature threshold, the third switch and the fourth
switch are controlled to be in complementary on or off
states at a certain frequency. The complementary on or
off states refer to that the fourth switch is turned off while
the third switch is turned on and that the fourth switch is
turned on while the third switch is turned off.

[0053] In S203, when the temperature is higher than
the temperature threshold, the third switch is controlled
to be turned on and the fourth switch is controlled to be
turned off.

[0054] Itis to be noted that the above are merely pre-
ferred embodiments of the present disclosure and the
technical principles used therein. It should be understood
by those skilled in the art that the present disclosure is
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not limited to the embodiments described herein. Those
skilled in the art can make various apparent changes,
adaptations, and substitutions without departing from the
scope of the present disclosure. Therefore, although the
present disclosure has been described in detail through
the preceding embodiments, the present disclosure is
not limited to the preceding embodiments and may in-
clude more other equivalent embodiments without de-
parting from the concept of the present disclosure. The
scope of the present disclosure is determined by the
scope of the appended claims.

Claims
1. A power tool (100), comprising:

a power interface (10) configured to be connect-
ed to a power supply;

a motor (40);

adriver circuit (20) having a plurality of switching
elements for driving the motor;

a capacitor (50) configured to filter out current
spikes in the power supply;

a capacitor switch (60) connected to the capac-
itor and configured to control a working state of
the capacitor;

a temperature detection unit (70) configured to
detect a temperature of a related object; and

a controller (30) electrically connected to the ca-
pacitor switch and configured to control an on
or off state of the capacitor switch;

wherein the controller is configured to:

acquire the temperature of the related ob-
ject;

control the capacitor switch to be in a first
on or off state such that the capacitor works
in afirstworking state when the temperature
is lower than a temperature threshold; and
control the capacitor switch to be in a sec-
ond on or off state such that the capacitor
works in a second working state when the
temperature is higher than the temperature
threshold.

2. The power tool according to claim 1, wherein the
capacitor in the first working state has a lowest ef-
fective use temperature lower than a lowest effective
use temperature of the capacitor in the second work-
ing state.

3. The power tool according to claim 1, wherein the
capacitor comprises a first capacitor (501) and a sec-
ond capacitor (502), the capacitor switch comprises
a first switch (601), and the first switch is connected
to the first capacitor and configured to control an on
or off state of the first capacitor.
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4.

10.

The power tool according to claim 3, wherein the
second capacitor is in a working state, and the con-
troller is configured to control the first switch to be
turned on such that the first capacitor is in a working
state when the temperature is lower than the tem-
perature threshold.

The power tool according to claim 3, wherein the
capacitor switch further comprises a second switch
(602), and the second switch is connected to the
second capacitor and configured to control an on or
off state of the second capacitor; and the controller
is configured to:

control the first switch to be turned on such that
thefirstcapacitorisin a working state and control
the second switch to be turned off such that the
second capacitor is in a non-working state when
the temperature is lower than the temperature
threshold; and

control the first switch to be turned off such that
the first capacitor is in a non-working state and
control the second switch to be turned on such
that the second capacitor is in a working state
when the temperature is higher than the tem-
perature threshold.

The power tool according to claim 3, wherein the first
capacitor has a lowest effective use temperature
lower than a lowest effective use temperature of the
second capacitor.

The power tool according to claim 1, wherein the
capacitor is a first capacitor (50).

The power tool according to claim 7, wherein the
capacitor switch comprises a third switch (603) and
a fourth switch (604), the third switch is connected
between the power supply and the capacitor and
configured to control a charging state of the capac-
itor, and the fourth switch is connected in parallel to
the capacitor and configured to control a discharging
state of the capacitor.

The power tool according to claim 8, wherein the
controller is configured to control the third switch and
the fourth switch to be in complementary on or off
states at a certain frequency when the temperature
is lower than the temperature threshold, and the
complementary on or off states refer to that the fourth
switch is turned off while the third switch is turned
on and that the fourth switch is turned on while the
third switch is turned off.

The power tool according to claim 9, wherein the
controller is configured to control the third switch to
be turned on and the fourth switch to be turned off
when the temperature is higher than the temperature
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14.

15.
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threshold.

The power tool according to claim 1, wherein the
temperature threshold is a specific temperature val-
ue.

The power tool according to claim 1, wherein the
temperature threshold is a temperature threshold
range comprising a lowest temperature and a high-
est temperature.

The power tool according to claim 12, wherein the
controlleris configured to control the capacitor switch
to be in the first on or off state such that the capacitor
works in the first working state when the temperature
is lower than the lowest temperature, and control the
capacitor switch to be in the second on or off state
such that the capacitor works in the second working
state when the temperature is higher than the highest
temperature.

The power tool according to claim 3, wherein the first
capacitor works within a temperature range of-55°C
to 85°C.

The power tool according to claim 3, wherein the
second capacitor works within a temperature range
of -40°C to 105°C.
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